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  :ﻋﻨﻮان
 اول ﻧﺴﻞ ﮔﻨﺎدﻫﺎي در زاﻳﺎ ﻫﺎي ﺳﻠﻮل آﭘﻮﭘﺘﻮز ﻣﻴﺰان ﺮﺑ C و E ﻫﺎي وﻳﺘﺎﻣﻴﻦ اﺛﺮ ﺑﺮرﺳﻲ
  ﺷﻴﺮدﻫﻲ و ﺑﺎرداري دوران در ﻣﺎﻧﻜﻮزب ﻣﺼﺮف از ﺑﻌﺪ IRMNﻧﮋاد  ﻣﻮش
  
  ﻣﻬﺪي ﺣﻴﺪري ﺗﻮﺳﻂ:
  ﻋﺰت آﺑﺎدي ﭘﻮرﻣﺴﻌﻮد دﻛﺘﺮ  اﺳﺘﺎد راﻫﻨﻤﺎ:
  دﻛﺘﺮ ﻃﺎﻫﺮه ﺣﻖ ﭘﻨﺎه اﺳﺘﺎد ﻣﺸﺎور:
 7931-8931 ﺳﺎل ﺗﺤﺼﻴﻠﻲ:
  ﭼﻜﻴﺪه
 از وﺳﻴﻌﻲ ﻃﻴﻒ ﻣﻘﺎﺑﻞ در ﻫﺎ داﻧﻪ و زراﻋﻲ ﻣﺤﺼﻮﻻت از ﻣﺤﺎﻓﻈﺖ ﻛﺶ ﻣﺘﺪاوﻟﻲ اﺳﺖ ﻛﻪ ﺑﺮاي آﻓﺖﻣﺎﻧﻜﻮزب،  :ﻣﻘﺪﻣﻪ
 اﻛﺴـﻴﺪاﺗﻴﻮ اﺛـﺮات  اﺳـﺘﺮس  اﻳﺠـﺎد  و آزاد ﻫﺎي رادﻳﻜﺎل اﻓﺰاﻳﺶ دﻟﻴﻞ ﺑﻪ ﻜﻮزب،ﻧﺎﻣ ﻗﺮار ﮔﺮﻓﺘﻦ در ﻣﻌﺮض. دارد ﻛﺎرﺑﺮد ﻫﺎآﻓﺖ 
 ﻣﺎﻧﻨـﺪ  ﻫـﺎﻳﻲ  اﻛﺴـﻴﺪان  آﻧﺘـﻲ  ﻣﺼـﺮف  ،زﻳﺎﻧﺒـﺎر  اﺛـﺮات  اﻳﻦ ﺑﺎ ﻣﻘﺎﺑﻠﻪ ﺑﺮاي. دارد ﻣﺜﻞ ﺗﻮﻟﻴﺪ ﺑﺪن از ﺟﻤﻠﻪ ﻫﺎي ارﮔﺎن ﺑﺮ ﻲﻣﺨﺮﺑ
 ﻣﻄﺎﻟﻌـﻪ  ،ﻧﻜﻮزب ﻫﺴـﺘﻨﺪ ﺎﻣ ـ ﻣﻌـﺮض  در ﺣﺴﺎس ﻫﺎي ﮔﺮوه از ﻳﻜﻲ ﺑﺎردار زﻧﺎن ﻛﻪ ﺟﺎ آن از .اﺳﺖ ﻣﻬﻢ ﺑﺴﻴﺎر C و E وﻳﺘﺎﻣﻴﻦ
ﺑـﺎ ﻣـﺎﻧﻜﻮزب در ﻃـﻮل دوران ﺑـﺎرداري و ﺷـﻴﺮدﻫﻲ ﺑـﺮ  Eو  C ﻫﺎي ﻣﺼﺮف ﻫﻤﺰﻣﺎن وﻳﺘﺎﻣﻴﻦ اتارزﻳﺎﺑﻲ اﺛﺮ ﻣﻨﻈﻮرﻪ ﺣﺎﺿﺮ ﺑ
  .ﻃﺮاﺣﻲ و اﻧﺠﺎم ﺷﺪﺳﻠﻮل ﻫﺎي زاﻳﺎي ﺗﺨﻤﺪان و ﺑﻴﻀﻪ ﻧﺴﻞ اول  ﺟﻠﻮﮔﻴﺮي از آﭘﻮﭘﺘﻮز 
ﺑـﺮاي ﺟﻔـﺖ   IRMN ﻧـﮋاد ( ﻫﻔﺘﻪ 21-01) ﻧﺮ 31 و( ﻫﻔﺘﻪ 01- 8 ﮔﺮم/ 03- 52) ﻣﺎده ﭼﻬﻞ ﻣﻮش :ﻫﺎ روش و ﻣﻮاد
 ﺑﻪ ﺗﺼﺎدﻓﻲ ﻃﻮر ﺑﻪ ﺑﺎردار ﻫﺎي ﻣﻮش ،(ﺑﺎرداري در ﺻﻔﺮ روز ﻋﻨﻮان ﺑﻪ) واژﻳﻨﺎل ﭘﻼك ي ﻣﺸﺎﻫﺪه از ﮔﻴﺮي اﺳﺘﻔﺎده ﺷﺪﻧﺪ. ﭘﺲ
 0/1) زﻳﺘـﻮن  ؛ روﻏـﻦ )heV( ﮔـﺮوه ﺣﺎﻣـﻞ  -2؛ ﺣﻴﻮاﻧﺎت دﺳﺖ ﻧﺨﻮرده ﺑﻮدﻧﺪ )LTC( ﻛﻨﺘﺮل ﮔﺮوه -1: ﺷﺪﻧﺪ ﺗﻘﺴﻴﻢ ﮔﺮوه 6
 005)؛ ﻣﺎﻧﻜﻮزب ﻣﺤﻠـﻮل در روﻏـﻦ زﻳﺘـﻮن )ZNM(ﮔﺮوه ﻣﺎﻧﻜﻮزب  -3 .ﻧﻤﻮدﻧﺪ ﻛﻴﻠﻮﮔﺮم وزن ﺑﺪن( را درﻳﺎﻓﺖ 01ﻣﻴﻠﻲ ﻟﻴﺘﺮ/
 ، E tiv +ZNMﮔـﺮوه  -4:  را درﻳﺎﻓﺖ ﻧﻤﻮدﻧﺪ. ﺳﻪ ﮔﺮوه درﻣـﺎن ﺑـﺎ وﻳﺘـﺎﻣﻴﻦ وﺟـﻮد داﺷـﺖ ( ﺑﺪن وزن ﻛﻴﻠﻮﮔﺮم/ ﮔﺮم ﻣﻴﻠﻲ
 وزن ﻛﻴﻠـﻮﮔﺮم / ﮔـﺮم  ﻣﻴﻠـﻲ  001) C، وﻳﺘـﺎﻣﻴﻦ  C tiv +ZNMﮔﺮوه  -5، (ﺑﺪن وزن ﻛﻴﻠﻮﮔﺮم/ ﮔﺮم ﻣﻴﻠﻲ 002) Eوﻳﺘﺎﻣﻴﻦ 
/ ﮔـﺮم  ﻣﻴﻠـﻲ  001) Cو وﻳﺘـﺎﻣﻴﻦ ( ﺑـﺪن  وزن ﻛﻴﻠـﻮﮔﺮم / ﮔﺮم ﻣﻴﻠﻲ 002) E ، وﻳﺘﺎﻣﻴﻦC+E tiv +ZNMﮔﺮوه  -6و (  ﺑﺪن
 ﺑـﻪ  و ﻳﻜﺒـﺎر  روز دوﻫـﺮ  در ﺗﻤﺎم ﮔﺮوه ﻫـﺎ ﻣـﻮاد  درﻳﺎﻓﺖ ﻣﻲ ﻛﺮدﻧﺪ. ﻣﺎﻧﻜﻮزبﺳﻲ دﻗﻴﻘﻪ ﻗﺒﻞ از ﺗﺠﻮﻳﺰ را ( ﺑﺪن وزن ﻛﻴﻠﻮﮔﺮم
( اداﻣـﻪ داﺷـﺖ. روز ﭘـﺲ از زاﻳﻤـﺎن  12ﺷـﻴﺮﺧﻮارﮔﻲ ) ﺑﺎرداري ﺷﺮوع و ﺗﺎ ﭘﺎﻳﺎن  اولاز روز  ﮔﺎواژ درﻳﺎﻓﺖ ﻛﺮدﻧﺪ. ﺗﻴﻤﺎر ﺻﻮرت
ﺑﺎﻓـﺖ  ،آن ﭘـﺲ از . ﺷـﺪﻧﺪ  داري ﻧﮕﻪ ﻗﻔﺲ ﻫﺎي ﺟﺪاﮔﺎﻧﻪ در ﺑﻠﻮغ ﺳﻦ ﺗﺎ و ﺷﺪﻧﺪ ﺟﺪا ﻫﻢ ﺑﺮ اﺳﺎس ﺟﻨﺴﻴﺖ از ﺳﭙﺲ ﻓﺮزﻧﺪان
 ﺑـﺎ  ﮔﻨﺎدي آﭘﻮﭘﺘﻮز و E & H آﻣﻴﺰي رﻧﮓ ﺑﺎ ﻓﻮﻟﻴﻜﻮﻟﻮژﻧﺮ ﺷﺪﻧﺪ. ﻓﻴﻜﺲ و ﺑﺮش ﮔﻴﺮي ،ﺟﺪا اول ﻧﺴﻞ ﻓﺮزﻧﺪان ﺗﺨﻤﺪان و ﺑﻴﻀﻪ
 ﺳـﻄﺢ  اﻧﺠﺎم ﺷﺪ. ﻫﻤﭽﻨـﻴﻦ   22 ﻧﺴﺨﻪ SSPS ﻫﺎي اﻓﺰار آﻧﺎﻟﻴﺰ آﻣﺎري ﺗﻮﺳﻂ ﻧﺮم. ﮔﺮﻓﺖ ﻗﺮار ﺑﺮرﺳﻲ ﻣﻮرد  LENUT روش
  .ﺷﺪ ﮔﺮﻓﺘﻪ ﻧﻈﺮ در 0/50 از ﻛﻤﺘﺮ ﻣﻌﻨﺎداري
ﺞﻳﺎﺘﻧ: ﻣﺎ يﺎﻫ لﻮﻠﺳ داﺪﻌﺗ رد ار يرادﺎﻨﻌﻣ ﺶﻳاﺰﻓا بزﻮﻜﻧTUNEL  ﻞـﻣﺎﺣ و لﺮـﺘﻨﻛ يﺎـﻫ هوﺮـﮔ ﺎﺑ ﻪﺴﻳﺎﻘﻣ رد ﺖﺒﺜﻣ
دﺮﻛ دﺎﺠﻳا (P <0,001).  ﻦﻴﻣﺎﺘﻳو ود ﺮﻫ ﺰﻳﻮﺠﺗE  وC ﻪﺑ ﺮﮕﻳﺪﻜﻳ ﺎﺑ و ﻲﻳﺎﻬﻨﺗ ﻪﺑ ﻮﻃ ـﻣ ﻚﻴﺗﻮﺘﭘﻮﭘآ ﺮﺛا يراد ﻲﻨﻌﻣ رﺎ ار بزﻮﻜﻧ
داد ﻒﻴﻔﺨﺗ )P <0,001(ﺎﺑ ﻦﻴﻣﺎﺘﻳو ود ﺮﻫ ﺰﻳﻮﺠﺗ ﻲﻔﻴﻔﺨﺗ ﺮﺛا .  ﻦﻴﻣﺎﺘﻳو زا ﻚﻳ ﺮﻫ ﺰﻳﻮﺠﺗ زا ﺮﺘﺸﻴﺑ ﺮﮕﻳﺪﻜﻳE (P <0,001)   و
C (P <0,01)  ﻦﻴﻣﺎﺘﻳو ﺮﺗ يﻮﻗ يدﻮﺒﻬﺑ ﺮﺛا ﺞﻳﺎﺘﻧ .دﻮﺑ ﻲﻳﺎﻬﻨﺗ ﻪﺑC  ﻦﻴﻣﺎﺘﻳو ﺎﺑ ﻪﺴﻳﺎﻘﻣ ردE  ﺶﻫﺎـﻛ ﻦﻴﻨﭽﻤﻫ .ﺪﻧداد نﺎﺸﻧ ار
 هوﺮـﮔ رد ﺐـﻴﺗﺮﺗ ﻪﺑ ﻚﻴﺗﺮﺗآ و ﺪﺷر لﺎﺣ رد يﺎﻫ لﻮﻜﻴﻟﻮﻓ داﺪﻌﺗ رد يراد ﻲﻨﻌﻣ ﺶﻳاﺰﻓا وMNZ  ـﺷ هﺪﻫﺎـﺸﻣ ﺰﻳﻮـﺠﺗ ﻪـﻛ ﺪ
 يﺎﻫ ﻦﻴﻣﺎﺘﻳوE وC  .ﺪﻫد ﺶﻫﺎﻛ ار ﻲﻔﻨﻣ ﺮﺛا ﻦﻳا ﺖﺴﻧاﻮﺗ  
ﻪﺠﻴﺘﻧ يﺮﻴﮔ: ﻪﺘﻓﺎﻳ يﺎﻫ ﺮﺿﺎﺣ ﻪﻌﻟﺎﻄﻣ نﺎﺸﻧ داد ﻪﻛ ﻣ ﺰﻳﻮﺠﺗﺎرد بزﻮﻜﻧ نارود يرادرﺎﺑ و  ﻲﻫدﺮﻴـﺷ  ناﺰـﻴﻣ ﺪـﻧاﻮﺗ ﻲـﻣ
 زﻮﺘﭘﻮﭘآلﻮﻠﺳ يﺎﻳاز يﺎﻫ  فﺮـﺼﻣ ﻦﻴـﻨﭽﻤﻫ .ﺪﻫد ﺶﻳاﺰﻓا ار ﺪﻌﺑ ﻞﺴﻧ ﻪﻀﻴﺑ و ناﺪﻤﺨﺗ  ﻦﻴﻣﺎـﺘﻳو  يﺎـﻫ  E و C ، ﺎـﺑ  ﺶﻫﺎـﻛ 
زﻮﺘﭘﻮﭘآ ﻮﻠﺳ ليﺎﻫ ﺎﻳاز ﻲﻠﺜﻣﺪﻴﻟﻮﺗ ﻢﺘﺴﻴﺳ يور ﺮﺑ ار ﻲﻔﻨﻣ تاﺮﺛا ﻦﻳا ﺪﻧاﻮﺗ ﻲﻣ ﻞﺴﻧ ناﺪﻧزﺮﻓ لوا شﻮﻣ داﮋﻧ NMRI  ﻒﻴﻔﺨﺗ
ﺪﻫد.  
ﺪﻴﻠﻛ ﺎﻫ هژاو: ،بزﻮﻜﻧﺎﻣ ﻦﻴﻣﺎﺘﻳو  E، ﻦﻴﻣﺎﺘﻳو C، ،ناﺪﻤﺨﺗ ،زﻮﺘﭘﻮﭘآ ،ﻪﻀﻴﺑ ﻞﺴﻧ لوا ناﺪﻧزﺮﻓ 
Abstract 
Background: Mancozeb is a common fungicide that used to protect the crops and seeds against 
a wide range of fungal diseases. Exposure to mancozeb had a series of destructive effects on the 
reproduction system due to elevating free radicals and induction of oxidative stress. To 
counteract the destructive effects of oxidants, the consumption of anti-oxidants such as vitamins 
E and C are very important. Since, pregnant women are one of the most susceptible exposed 
groups to mancozeb, thus, the aim of this study was evaluation of the effect of simultaneous 
consumption of vitamins C and E along with mancozeb during pregnancy and lactation on the 
prevention of apoptosis of the first-generation ovarian and testicular germ cells. 
 Materials and Methods:  forty adult females (٨-١٠weeks/٢٥-٣٠ gr) and thirteen males (١٠-١٢ 
weeks) NMRI mice used for mating. After observing of vaginal plaque (as gestational day ٠), the 
pregnant NMRI female mice were randomly divided into six groups: ١-control group (CTL); 
animals were intact, ٢- vehicle group (Veh); animals received olive oil (٠٫١ ml/ ١٠ kg body 
weight; BW) by gavage every ٢ days. ٣- Mancozeb group (MNZ); animals received mancozeb 
dissolved in olive oil (٥٠٠ mg/ kg BW) every ٢ days orally. There were three vitamin treatment 
groups that the animals in MNZ+ vit E group, received ٢٠٠ mg/Kg BW vitamin E, in MNZ+ vit 
C group, received ١٠٠ mg / kg vitamin C and in MNZ+ vit E+ C group, received ١٠٠ mg / kg 
vitamin C and ٢٠٠ mg / kg vitamin E every ٢ days orally, thirty minutes before mancozeb 
administration. . All treatment started from day١ of pregnancy and continued until weaning (٢١ 
days after parturition).  Then, offsprings separated based on gender and were kept in separate 
cages until puberty. After this time, ovarian and testicular tissue of the first-generation offspring 
were removed. After fixation and sectioning, folliculogenesis evaluated by H&E and gonadal 
apoptosis by TUNEL staining. Statistical analysis was performed using SPSS version ٢٢. Also, 
the significance level was considered less than ٠٫٠٥. 
Results: Compared to control and vehicle groups mancozeb induced a significant increase (P 
<٠٫٠٠١) in the number of TUNEL-positive cells. Administration of both vitamins E and C alone 
and together significantly ameliorated (P <٠٫٠٠١) the apoptotic impacts of mancozeb. The 
ameliorative effect of co-administration of these vitamins was higher than loneliness 
administration of vitamin E (P <٠٫٠٠١) and C (P <٠٫٠١). Meanwhile, the results indicated 
stronger improving effect of vitamin C compared to Vitamin E (P <٠٫٠٥). Also, a significant 
decrease and increase in the number of growing and atretic follicles, respectively, was observed 
in MNZ group. Consumption of vitamin E and C could ameliorate this negative effect. 
Conclusion: The results of present study showed that mancozeb administration in pregnancy and 
lactation periods could increase the apoptosis rate in ovarian and testicular tissues of further 
generation. Also, vitamin E and C consumption, by reduction of germ cells apoptosis, could 
ameliorate this negative effect on reproductive system in F١ offsprings of NMRI mice.  
Keywords: Mancozeb, vitamin E, vitamin C, apoptosis, ovary, testis, F١ offsprings 
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